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tenx technology inc. TM58PE1 O
1.
ROM 1K x 14
RAM 49x8 /25x8
4
I/O 12/16 1/0
(a) 8 Port B /O (Vdd=5V 54K)
(b)4 PortA 1/0
(c)4 I/O EXT_CLK, RESETB1( ), OSC2, OSCH1
( , PA4 ~ PA7)
/ 8 x3(TMRO, TMR1, TMR2)
TMR1 TMR2 16
3
3 TMRO, TMR1, TMR2
2 PAO/RESETBO/INTO,PA5/ RESETB1/INT1
Watchdog WDT RC ( RC WDT)
4 1mS, 4mS, 8mS, 16mS
WDT
(a)
(b)
(c) 2 (PAO/RESETBO/INTO,PAS/ RESETB1/INT1)
(d) Watchdog
16 mS (5V)
RC, LP ,NT , HS
RC 4M Hz ( )

+HiERIER{O/RAT
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tenx technology inc.

2.2V 5.5V
79

Port B (PB7~PBy)
WDTSEL(23H)

3FFH
3FEH

TM58PE10SS20C
TM58PE10D18C
TM58PE10S18C
TM58PE10D14C
TM58PE10S14C

TM58PE10

tenx technoloay, inc.
Rev1.1 2005/01/12



tenx technology inc. TM58PE1 O
2.
2118 & 20
PA2 1 18 PA1
PAO
PA3 2 171 /INTO/RESETBO
EXT CLK / PA4 3 16 0SC1/ PA7
PA5
RESETB1/VPP/INT1| 4 15 0SC2/PA6
VSS 5 14 VDD
PBO 6 13 PB7
PB1 7 12 PB6
PB2 8 11 PB5
PB3 9 10 PB4
18 DIP (TM58PE10D18C)
SOP (TM58PE10S18C)
PA2 1 20 PA1
PAO
PA3 2 19/ INTO/RESETBO
EXT CLK / PA4 3 18 | 0SC1/PA7
PA5
RESETB1/VPP/INT1| % 17| 0SC2/PA6
VSS 5 16 VDD
VSS 6 15 VDD
PBO 7 14 PB7
PB1 8 13 PB6
PB2 9 12 PB5
PB3 10 11 PB4
20 SSOP (TM58PE10SS20C)

tenx technoloay, inc.
Rev1.1 2005/01/12



tenx technology inc. TM58PE1 O
2214
PB5 1 14 PB2
PB6 2 13 PB1
PB7 3 12 PBO
VDD 4 11 VSS
PA5
OSC2/PAB 5 10 RESETB1/ VPP /INT1
0SC1/ PA7 6 9 EXT_CLK / PA4
PAO
/INTO / RESETBO | ' 8 PA3
14 DIP (TM58PE10D14C)
SOP(TM58PE10S14C)
PB5 8-12 8-11 PB2
PB6 8-13 8-10 PB1
PB7 8-14 8-9 PBO
VDD 8-1 8-8 VSS
PA5
OSC2/PAB 8-2 87  RESETB1/VPP/INT1
0SC1/ PA7 8-3 86  EXT CLK/PA4
PAD 8-4 8-5 PA3

/ INTO / RESETBO

CcOB

tenx technoloay, inc.
Rev1.1 2005/01/12
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3.
3.118
Pin name Pin No.| Type Description
PA2 1
PA3 5 /0 |1.1/0
EXT_CLK / PA4 3 l/O 1.TMRO,TMR1, TMR?2
2.1/0
1. (  configuration
PAS word )
RESETB1/ VPP /INT1 4 Input 2
Only |
3.
4.
VSS 5 P
1.
PBO ~ PB7 6~13| 1/O0 2 10 ( )
VDD 14 P
1.
PA6 1 0SC2 15 V0,0 2.1/0 (  configuration word )
1.
PAT 1 OSCT 16 Vo, | 2.1/0 (  configuration word )
1. ( configuration
word
PAO/RESETBO/ INTO| 17 | 1O |, )
3. 1/0
PA1 18 /0 [1.1/0

tenx technoloay, inc.
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3.214
Pin name Pin No.| Type Description
1.
PB5 ~ PB7 1~ 3 I/O 2 1/0 (
VDD 4 P
1.
PA6/0SC2 5 Vo, O 2.1/0 ( configuration word )
1.
PAT7 1 0SC1 6 /o, | 2.1/0 (  configuration word )
1. ( configuration
word )
PAO /RESETBO/ INTO 4 Vo 2.
3.1/0
PA3 8 /1O [1.1/0
EXT_CLK / PA4 9 I/0 1.TMRO,TMR1,TMR2
- 2.1/0
1. ( configuration
PA5 word )
Input
RESETB1/ VPP/INT1| 10 2.
Only
3.
4.
VSS 11 P
1.
PBO ~ PB2 12~14| 1/0 2 10 (

tenx technoloay, inc.
Rev1.1 2005/01/12
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4,
Name Addr| Bit7 |Bit6| Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
SELECT SURO | EDGEO | PSA PS2 PS1 PSO
IAR $00 A6 A5 Ad A3 A2 A1 A0
TMRO $01 D7 D6 D5 D4 D3 D2 D1 DO
PC $02 D7 D6 D5 D4 D3 D2 D1 DO
STATUS $03 A8 |[SA0 (A9)| TO PD 4 DC C
BSR $04 D6 D5 D4 D3 D2 D1 DO
I/O PortA | $05 | PA7 PAG6 PA5 PA4 PA3 PA2 PA1 PAO
I/O PortB | $06 | PB7 PB6 PB5 PB4 PB3 PB2 PB1 PBO
PULL-Hi $20 | PUH7 |PUH6| PUH5 PUH4 | PUH3 PUH2 PUH1 PUHO
IRQM $21 | INTM TMR2M | TMR1M EXINTM1 | EXINTMO |TMROM
IRQF $22 TMR2F | TMR1F EXINTF1 | EXINTFO [TMROF
WDTSEL | $23 S1 SO
TMR1 Control | $24 |TMR1EN|Load | SUR1 SURO | EDGE PS2 PS1 PSO
TMR2 Control | $25 [TMR2EN| Load | SUR1 SURO | EDGE PS2 PS1 PSO
TMR1 Preload| $26 D7 D6 D5 D4 D3 D2 D1 DO
TMR2 preload| $27 D7 D6 D5 D4 D3 D2 D1 DO
WAKE_UP | $40 | WDTS |WUE | RTCEN EIS1 EISO

tenx technoloay, inc.
Rev1.1 2005/01/12




PB7~0
PA3~0
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tenx technology inco. TM58PE1 O
External INT Interrupt Instruction
(PA5, PAO) > Controller —> Register <—— EPROM
A T
PB7:PBO
Instruction |, Fggﬁ{fgﬂ
Decoder
1/0 Port ﬁ
PA3:PAO
4 Level
ﬁ stacks
: T T T T T T T T T T T T DataBus T TT°° 1
Select TMﬂRO . TMRA1 TMR1/TMR2
Register TMR2 Control Status Ace BSR
WDT/TMRO TMR1/ TMR2 ﬂ ﬂ ﬂ
Prescaler Prescaler ALU and Control Unit
25/49 bytes
T RAM
; figuration
Watch Do Oscillator, Internal RC <«— Config
Timer J & Low voltage detector Word

ow ] v |

RTCC OSC1 0SC2 RESETB1/VPP
(PA4) (PA7) (PAB) (PA5)

tenx technoloay, inc.
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6.
TMS58PE10
6.1
TMS58PE10 2
configuration word
512
bit5 (PC)
1 skip,call,goto,Icall,Igoto
TMS58PE10 1K
Icall  Igoto
TMS58PE10 1K 10 1K
1K 1K M M NOP
000h ROM 5-1
000H 000H
Page O
1FFH Prééram
200H ..
Page 1
g 3FDH
3FEH
3FEH IRQ vector
3FFH 3FFH
Reset vector Reset vector
6-1 ROM

10

tenx technoloay, inc.
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TM58PE10 3FEH
configuration word configuration word
800H 6-2
Configuration Word
[1] [0]
FOSCH1 0 0 LP (1ow speed) 32~200K Hz
1~0 | 0 1 NT (Normal speed) 200K~10M Hz
FOSCO 1 0 HS (righ specd) 10~20M Hz
1 1 External RC 32K ~ 20M Hz (VDD=5V)
WDTE: /
2 WDTE 1: WDT
0: WDT
CPT:
3 CPT 1:
0:
TYPE:
4 TYPE 1
0:
LV1 | LVO
0 0 4V
6~5| LV1~LVO 0 1
1 0 2V
1 1
RESETBO: 1( 0)
7 | RESETBO 0: PAO /RESETBO/INTO I/0
1. PAO /RESETBO/INTO
RESETB1: 2 ( 1)
8 | RESETB1 0: PA5/RESETB1/INT1
1: PA5/RESETB1/INT1
IOC: OSC1, OSC2 1/0 ( 0)
9 I0C 0: OSC1, OSC2
1: OSC1,0SC2 1/0
INRC: RC ( 0)
10 INRC 0: RC
1: RC
AUP : ( 0)
11 AUP 0:
1:

6-2 Configuration Word
11

tenx technoloay, inc.
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6.2
configure word  bit4 IC
6.2.1
TM58PE10 25
TMRO (STATUS) bank (BSR) 1/0
(PORTA,PORTB) TM58PE10 3 IAR
Select I/0O (IODIR) 6-3
Bank0
00H IAR
01H TMRO
02H PC
03H STATUS
04H BSR
05H PORTA
06H PORTB
General Purpose
Register
_ 07H-0FH
lees General Purpose
Register
10H-1F H
6-3

12

tenx technoloay, inc.
Rev1.1 2005/01/12



+HiERIER{O/RAT

tenx technology inc. TM58PE1O
(IAR) BSR
IAR BSR IAR
IAR (BSR=00H) 00h IAR
NOP
(SELECT) WDT TMRO
"SELECT” "SELECT”
SELECT SELECT 3FH 6-
SELECT
Control register SELECT
PS2 | PS1 | PSO TMRO rate WDT rate
0 0 0 1:2 1:1
0 0 1 1:4 1:2
0 1 0 1:8 1:4
2~0 |PS2~PS0O| 0 1 1 1:16 1:8
1 0 0 1:32 1:16
1 0 1 1:64 1:32
1 1 0 1:128 1:64
1 1 1 1:256 1:128
PSA:?ﬁ
3 PSA 1: WDT
0: TMRO
EDGEO: TMRO
4 EDGEO 1: H—L TMRO
0: L—H TMRO
SURO: TMRO
5 SURO 1:
0: ( )4
6~7 -——
6-4 SELECT

13 .
tenx technoloaqy, inc.
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C. 1/O (IODIR) SELECT , 1/O
, 1, /O
IODIR IODIR , /O
° (PC,02H) 10 , : :

1
1. call, goto, Igoto, Icall
2. retla, reti, ret

° 1 :
, GOTO, CALL,MOVAM PC ADDAM PC
, TM58PE10 2
, LCALL LGOTO LCALL LGOTO ROM
PC Y[[#16-5-357- o
® CALL GOTO 8 9 |, ( )
LCALL LGOTO 10 , ROM ,
STATUS(03H) bit[6:5] 7.3
e TMRO 8 / EXT_CLK
1
A.
B.2
C. SELECT
° ALU TO PD

14 .
tenx technoloaqy, inc.
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Control register STATUS (03H)
/
C
1: MSB 1: MSB ¢
0: MSB 0: MSB
/
DC
1: LSB 1: LSB
0:LSB 0:LSB
Z 1: 0
0: 0
- 2)
PD 1: CLRWDT 1
0: SLEEP 0
TO 1: CLRWDT SLEEP 1
0: WDT 0
SAO(A9) 0 Page0 (000H~1FFH)
1 Page1 (200H~3FFH)
A8 “0 “,
Bit [5] Bit [6]
SAO0 (A9) A8
0 0 Page0 (OTP mapping = 000H ~ OFFH)
0 1 Page1 (OTP mapping = 100H ~ 1FFH)
1 0 Page2 (OTP mapping = 200H ~ 2FFH)
1 1 Page3 (OTP mapping = 300H ~ 3FFH)

6-5

15 .
tenx technoloaqy, inc.
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C 1 C
6-5-1
BOH—50H 50H—BOH
C |B7/B6|B5/B4|B3|B2|B1|B0 C |B7|B6|B5|B4|B3|B2|B1|B0
110(1|1]0/0]|0|0 o/1/0/1/0(0|0/|0
+ 110(1(1]0/0|0|O0]| -+ o/1/0/1/0/0|0/|0
= 110(1/1/0/0|0|0O|0}] = 1|0|1]0|1]0]|0]|0]|0]0O
6-5-1
2 TO PD 6-5-2 TO
PD
TO PD
0 0 WDT
0 1 WDT
1 0 RESETB
1 1
RESETB
6-5-2

16 .
tenx technoloaqy, inc.
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Example

Lcall, Lgoto

TM58PE10

PC 030 H ><031H ><032H ><300H ><

301 H

After used “ Lcall , Lgoto “ then write to PC.

STATUS System will keep page select register
Bit [6] (A8) y P Pag g
Bit [5]
(SAO; A9)
] Lgoto
Instruction NOP 300 H NOP MOVLA 05H MOVAM PC CLRWDT
6-5-3 “Lgoto”
BSR IAR BSR bit4~bit0
, 00h  1Fh(BankO0) 6-6
BSR
4 ~ 0 4 ~ 0
L 00 L |
OF
10
—> <
1F
BankO
6-6
17

tenx technoloay, inc.
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® Port A~B /0 I/O I/O
I/O I/O I/O
6.2.2
9 Timerl Timer2
6_
7 6-8
(Type=1)
00~1F 20~3F 40~5F
OOH IAR 20H PULL-Hi 40H | WAKE_UP
01H TMRO 21H IRQM
02H PC 22H IRQF
03H STATUS 23H WDTSEL
04H BSR 24H TMR1 Control
05H PORTA 25H TMR2 Control
06H PORTB 26H TMR1 Preload
27H TMR2 Preload
07H - OFH
9rie 28H - 2FH
+
= o5 8+16
=24
10H - 1FH 30H - 3FH
6-7

18
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BSR
5 ~ 0 00 20 40
6 ~ O
L
L
o7 27
08 28
>
<
1F 3F
6-8
24 28~3F 6-7
PULL_HIIRQM,IRQF WAKE_UP 20H, 21H, 22H,
40H TM58PE10 7 <6:0>
OOH ~ 40H bank
e Pull-High (20H) (PUH [N]=1) (PortB [N] ); [N]=7~0,
PortB [N] . Pull-High 6-9 Hr.

Control register PULL-Hi (20H)

Port B bit7 ~ bit0:
7~0 | PUH[7]~PUH[0] | O: .
1. ( [7]1~ Bit[0])

6-9 (PULL_HI)

19 .
tenx technoloaqy, inc.
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(WAKE_UP;40H) watchdog : :
EXT_CLK I/O WUE TM58PE10
PortB 23 , WAKE_UP
6-10

Control register WAKE_UP (40H)

TM58PE10 2 WDT (WDTE  WDTS), WDTE
configuration JWDTS WAKE_UP
WDTE WDTS

7 WDT
S WDTE WDTS

1:
0:

6 WUE 1:

EXT_CLK/PA4 /0
5 | RTCEN | 1:EXT_CLK/PA4
0: EXT_CLK/PA4 1o ( )

S E— 0

1:
1 EIS1 1: RESETB1/PA5/INT1 (3
0: RESETB1/PA5/INT1

0:
0 EISO 1:PAO/RESETBO/INTO €3
0:PAO/RESETBO/INTO I/O

6-10 Wake UP

(1) (2)
@)ywbT | )

20 .
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TM58PE10
TMRO,TMR1,TMR2 (INTO,INT1)
6-10 6-11

Control register IRQM (21H)
7 INTM 1:
0:
, “RETI” "INTM” 1.
6 —-
TMR2
5 TMR2M 1:
0:
TMR1
4 TMR1M 1:
0:
3 —
PAS/RESETB1/INT1:
2 EXINTM1 1:
0:
PAO/RESETBO/INTO:
1 EXINTMO 1:
0:
TMR
0 TMROM 1:
0:
6-10  Hifiy

21 .
tenx technoloaqy, inc.
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Control register IRQF (22H)
7~6

TMR2
5 TMR2F 1: TMR2

TMRA
4 TMR1F 1- TMR1
3 —

1 :
2 EXINTFA1 1: PAS/RESETB1/INT1
(4
0 :
1 EXINTFO 1: PAO/RESETBO/INTO
(4

TMRO

0 TMROF 1- TMRO
6-11
4 “ 1”
WDT 16ms TM58PE10
WDTSEL (23H)
PORTB
( ) WDT
WDT WDT 16ms
6-12

22 .
tenx technoloaqy, inc.
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Control register WDTSEL (23H)
7~2
[1] [0] WDT )
S1 SO 1msS
8 (1) 4mS
1 0 8mS
1 1 16mS ( )
6-12 WDTSEL
MOVLA 40H
MOVAM WAKE UP - » MOVLA 09H
; Set wakeup enable SELECT

MOVLA 01H

IODIR PORTB

MOVAM  PULL-Hi

; Set PB [0] input pin and pull-high

MOVLA 00H
MOVAM WDTSEL,; Set 1ms

: Prescaler rate = 1:2 = 2ms

CLRWDT

MOVM PORTB,M

; Read PortB to determine Pin status
SLEEP

NOP

UL u L
0OSC2 <

INS MOVM PORTB, |v|>< SLEEP/

/

/

PortB([0] ;

/

Execute Sleep

Response time

23

tenx technoloay, inc.
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Timer1  Timer2 7.3 Timer1
Timer2 Configuration Word Timer1t  Timer2

Control register TMR1 Control (24H)
i Sid fi
TMRA1
7 TMR1EN | 1: TMR1
0: TMR1
Timer1
1: TMRA1 (TMR1_PRELOAD,26H)
6 LOAD TMRA1 ( )
0: TMRA1 (TMR1_PRELOAD,26H)
TMR1
TMRA1
SUR1 SURO
5 SURT1 ( 35 741)
0 0 ( RC RC)(
0 1 EXT_CLK
4 SURO 1 0 TMR2 ( 16 )
1 1
EDGE1: EXT_CLK TMR1
3 EDGE1 1. EXT_CLK — TMR1 1
0: EXT_CLK — TMR1 1
PS2 | PS1 PSO TMR1
0 0 0 1. 1
0 0 1 1. 2
0 1 0 1. 4
2~0 |PS2~PS0O 0 1 1 1: 8
1 0 0 1: 16
1 0 1 1. 32
1 1 0 1. 64
1 1 1 1:128
6-13 TMR1
24 tenx technology,inc.
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TM58PE10

Control register TMR2 Control (25H)
TMR2
7 TMR2EN | 1: TMR2
0: TMR2
TMR2
1: TMR2 (TMR2_PRELOAD,27H)
6 LOAD TMR2 ( )
0: TMR2 (TMR2_PRELOAD,27H)
TMR2
TMR2
SUR1 SURO
5 SUR1 ( 35 741)
0 0 ( CRYSTAL )¢9
0 1 EXT_CLK
1 1
EDGEZ2: EXT CLK TMR2
3 EDGE2 1. EXT_CLK — TMR2 1
0: EXT_CLK — TMR2 1
PS2 | PS1 PSO TMR2
0 0 0 1. 1
0 0 1 1. 2
0 1 0 1. 4
2~0 |PS2~PSO 0 1 1 1: 8
1 0 0 1. 16
1 0 1 1. 32
1 1 0 1. 64
1 1 1 1: 128
6-14 TMR2
5 Configuration Word [1:0] (HS, XT, LP)
RC Timerl Timer2 RC

tenx technology,inc.
Rev1.1 2005/01/12
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Control register TMR1, TMR2 Preload register (26H, 27H)

o [ e ffii

TMR1 TMR2

=0 | br=bo D7~ DO = FFH

6-15TMR1 TMR2

A:Key bounce

interrup
btmss irgf,1 ;; if externa IRQ(INTO)?
Igoto int_end

int_ntl ;; filter out key begin bounce
btmsc ra,0
Igoto int_ntl

int_loopl ;; filter out key end bounce
cal delay ;; worse case 30ms
btmss ra0
Igoto int_loopl

cal delay ;; such as 30ms
btmss ra,0

Igoto int_loopl

bcm irgf,1
int_end

reti

26 tenx technology,inc.
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7.
7.1 TMRO Watchdog
7-1 TMRO/WDT
TMRO WDT
EDGEO RTCC
Instruction
Cycle \L/[}
SURO 0 ! +
WDT Timer
2 To 1 MUX

0 V']

1Y ‘0
2to 1 MUX /A—‘ | \ 2To1MUX

PSA PSA

N

Y 8-bit prescaler

Synchronize with 2 .
internal cycles 8 bit
(T2and T4)

|_> 8 To 1 MUX

v PS2~PS0 |

1y Yo

8 bit ﬂ 2To 1 MUX

TMRO Counter

PSA #
Data bus WDT time-out
7-1 TMRO/WDT
TMRO 8 / TMRO
27 tenx technology,inc.
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SELECT
1

SURO

SELECT SURO
1

TMS58PE10

WDT 8 WDT

RC

(STATUS

WDT
SELECT PS2~PSO “ 1117
SELECT PSA
TMRO

WDT TMRO

TM58PE10

TMRO

1 TMRO
TMRO
T2 T4

EDGEO

WDT WDT
bit4dy 0 WDT

1:128
TMRO WDT WDT

WDT ‘CLRWDT” “SLEEP”
TMRO

28

tenx technology,inc.
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72 pift
TM58PE10
(1)
(2) ( )
(3) RESETB1/VPP/PA5/INT1 PAO/RESETBO/INTO( )
(4) WDT ( )
Internal RC or
Power Oscillator
Power On Or External RC
Power Down _l— ¢
(Lgv;t(\a/c?(l)tr?ge | Synchronize by
| ripple counter
RESETB/ VPP |
PAO ] L
Delay for Setup
— Time —» Reset
wote | woT | .7 ¢
WDT overflow On-chip RC oscillator
7-2
7-2 TM58PE10
configuration word  bit6~bit5
RC
6
6 16ms
29 tenx technology,inc.
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2p T =i
Aot TM58PE10
RAM TO
7-3
N/A Accumulator XXXX XXXX PPPP PPPP
N/A IODIR 1111 1111 1111 1111
N/A Select —-11 1111 —-11 1111
OOH IAR | e e e
01H TMRO XXXX XXXX PPPP PPPP
02H PC 1111111 1111 1111111 1111
03H STATUS 0001 1xxx 0007? ?ppp *
04H BSR ( ) 111X XXXX 111p pppp
04H BSR ( ) XXX XXXX 1ppp pppPpP
05H PORTA 0000 xxxx 0000 pppp
06H PORTB XXXX XXXX PPPP PPPP
07H~1FH XXXX XXXX Pppp pppp
20H PULL-Hi 0000 0000 0000 0000
21H IRQM 0000 0000 0000 0000 *
22H IRQF 0000 0000 0000 0000
23H WDTSEL 0000 0011 0000 0011
24H TMR1 Control 0100 0000 0100 0000
25H TMR2 Control 0100 0000 0100 0000
26H TMR1 Preload 1111 1111 11111111
27H TMR2 Preload 1111 1111 11111111
28H~3FH XXXX  XXXX Pppp pppp
40H WAKE_UP 000- --00 000- --00
41H -000 0000 -000 0000
7-3
X: i D ? X
~5 ), "0”

30
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7.3 ﬁgj’;@@;“ STATUS BIT[6:5] ( )
STATUS BIT[6:5]( )
“Lcall ““ Lgoto “, “Ret 7, “Retla “, “ Reti *, oTP
7-4
Push PC address to stack

PC 006 H >< 007 H >< 008 H >< 009 H >< 300H >< 301 H ><->

|\
PORTB 00 H L\ >
STATUS A UL HIHHT
Bit [6](A8) i ...................... >
Bit [5] T >
(SAO; A9)

MOVAM MOVM ADDAM
Instruction NOP | MOVLAOSH | Lcall300H - PORTB PC, M PC, M >

Pop PC address from stack

~

PC > >< 302 H >< 307 H >< 308 H >< 009 H >< 010H ><011H

|\

PORTB 00 H L\ X 704

STATUS \ &

Bit [6](A8) P
Bit [5] - X
(SAO0; A9)
MOVAM
] _» RETLA 20H RETLA 70H: RETLA 80H NOP
Instruction PORTB
7-4 STATUS BIT[6:5] ( )
31 tenx technol ogy,Inc.
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STATUS BIT[6:5] =00
STATUS BIT[6:5] =10 3FEH
TM58PE10 STATUS BIT[6:5] =11( )
PC+1 STATUS BIT[6:5] = 00 STATUS bit
[6:5]=10 STATUS BIT[6:5]( )
Configuration Word [11]=0
STATUS BIT[6:5] =10 7-5
Push PC address to stack Finish interrupt
Occur interrupt Interrupt vector Pop PC address from stack
PC-2 PC-1 PC PC+1 l ____________ PC+1 PC+2
PC 030 H ><031H ><032H ><034H ><“'><3FEH ............ ><O34H ><O35H
STATUS \
Bit [6]
(A8) X
Bit [5] / X
(SAO; A9) /
BSM e L
Instruction NOP NOP MOVLA 55H MOVLA 55H
STATUS, B6
7-5 STATUS bit [6:5]

Configuration Word  [11] =1

32 tenx technology,inc.
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7.4 Timerl Timer2

TM58PE10

7-6-1 TMR1/TM2 ( / ) TMR1/TMR2
TMR1/TMR2 ., TMR1/TMR2
TMR1/TMR2 , TMR1/TMR2
1,TMR1/TMR2
TMRVUTMR?2 dataregister
. Load mode=0 i i
Write > Preload
i | TMRY TMR2 data | !
Load mode=1 |
Write > |_oad mode i i
> Control
—> | |
| | Read
Counter : >
' | TMRU TMR2 data IRQ
i i | (Count overflow)
7-6-1 TMR1/TMR2 ( /)

33
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7-6-2 Timer1 Timer2 Timer1 Timer2
8 FFH 16
FFFFH Timer1 Timer2
= HOOH” l‘01 H”
System CLK EXT_CLK EXT_CLK System CLK (Crystal)
(Internal RC) ¢ ¢ Or
Or Rising Edge / Rising Edge / Dependent Crystal
(External RC)  I¢41ing Edge Falling Edge
MUX MUX
Prescaler rate Prescaler rate
1:1~1:128 1:1~1:128
Timer1 Timer2
_> <_
Enenbl Timer1 Timer2 Enenbl
|
< @
v
Count overflow Count overflow
Occur interrupt Occur interrupt
7-6-2 TMR1 TMR2
34 tenx technology,inc.
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16 RC timer1
timer2 timer2 timer1 16
Timer1 timer1 Timer2
timer2 1:1 Timer1 Timer2
TMR1  TMR2 RC RC
Configuration Word TMR1  TMR2 7.4.1
7 7.4.1: Configuration Word  [10:9] [1:0]1 7
( 77
RC, RC Crystal
OSC1/0SC2 I/0O
TIMER1 TIMER2
Configuration Word [10:9] [1:0]
OSC1 | Timer1 | Timer2 Configuration Word
0SC2
[10] | [9] [1] [0]
INRC| I0C | FOSC1 | FOSCO |IN_RC |Crystal |EX_RC
IN_RC INRC| --—--- 1 1 | = Vv - -
IN._RC | Clock |IN_RC |Crystal| 1 0 |[Crystal (HS, XT, LP) \ Vv o
Crystal | Clock | ----- Crystal| 0 0 |Crystal (HS, XT,LP)| ---- Vv -
EX_RC | Clock |[EX RC| ----- 0 0 External RC v
7-7  Configuration Word TMR1 TMR2
(V: - )
7-7 , TMR1 TMR2 e EXT_CLK TMR1
TMR2 (16 ) [10:9]=10 RC TMR2
TMR1 TMR2 6-13 6-14

tenx technology,inc.
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7.5 Configuration Word, Timer1,Timer2

1 Timer1

Timer1 EXT_CLK.
Timer1_con EQU 24H
Timer1_pre EQU 26H

MOVLA 59H
MOVAM Timer1_con ; Timer1 source from EXT_CLK (H -> L transtion)

; Prescaler rate 1:2
MOVLA 06H
MOVAM Timer1_pre ; In Timer1_con load data mode=1
; Timer1 count value = 06H
; Total count N times occur overflow = 6 times

BSM Timer1_con,b7 ;

BSM
NS _ O X
Timer1icon,B7
Timer1 06 H ><O6H 05H>< ______ ><)1H @@ 05H

Timer1 |_|

count overflow p
Overflow signal”

Count six times

36 tenx technology,inc.
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17t Configuration Word  [10:9]= 10
RC.

Timer1 RC.

Timer2 Crystal.

Timer1_con EQU 24H
Timer2_con EQU 25H
Timer1_pre EQU 26H
Timer2 _pre EQU 27H

MOVLA 40H
MOVAM Timer1_con ; Timer1 source from Internal RC set prescaler rate 1:1

MOVLA 01H
MOVAM Timer2_con ; Timer2 source from Crystal and prescaler rate 1:2

MOVLA 77H :
MOVAM Timer1_pre ; In Timer1_con set load data mode=1
;Timer1 count value=77H

MOVLA 50H
MOVAM Timer2_pre ; In Timer2_con load data mode=0
; Timer2 count value = FFH (default value)
; Waiting “FFH” count overflow then load “50H” to Timer2

BSM Timer2_con,b7 ; Timer2 countdown enable
BSM Timer1_con,b7 ; Timer1 countdown enable

37 tenx technology,inc.
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3:
17t Configuration Word ~ [10:9]= 11
RC, OSC1/0SC2 1/0
Timer1 RC.
Timer2 timer1,timer1  I\timer2 16

Timer1_con EQU 24H
Timer2_con EQU 25H
Timer1_pre EQU 26H
Timer2 _pre EQU 27H

MOVLA 42H
MOVAM Timer1_con ; Timer1 source from internal RC and prescaler rate 1:4

MOVLA 60H
MOVAM Timer2_con ; Timer2 source from timer1 and only can set prescaler rate 1:1
; connect to be 16 bit x1 timer

MOVLA 77H
MOVAM Timer1_pre ; In Timer1_con set load data mode=1

MOVLA 50H ; In Timer1_con set load data mode=1
MOVAM Timer2_pre ; 16 bit x 1 timer value = 5077 H

BSM Timer1_con,b7 ; Timer1 countdown enable ( first order countdown first)
BSM Timer2_con,b7 ; Timer2 countdown enable ( second order countdown later)

38 tenx technology,inc.
Rev1.1 2005/01/12



tenx technology inc.

4.
127t Configuration Word  [10:9]= 10
crystal.
Timer2 crystal.
Timer1 timer2,timer1  I\timer2 16

Timer1_con EQU 24H
Timer2_con EQU 25H
Timer1_pre EQU 26H
Timer2 _pre EQU 27H

MOVLA 60H
MOVAM Timer1_con ; Timer1 source from Timer2 and only can set prescaler rate 1:1

MOVLA 41H
MOVAM Timer2_con ; Timer2 source from Crystal and prescaler rate 1:2

MOVLA 50H
MOVAM Timer2_pre ;

MOVLA 77H
MOVAM Timer1_pre ; Timer1 count value = 7750 H

BSM Timer2_con,b7 ; Timer2 countdown enable ( first order countdown first)
BSM Timer1_con,b7 ; Timer1 countdown enable ( second order countdown later)
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S:
17t Configuration Word  [10:9]= 00
crystal.
Timer1 EXT_CLK.
Timer2 crystal.

Timer1_con EQU 24H
Timer2_con EQU 25H
Timer1_pre EQU 26H
Timer2 _pre EQU 27H

MOVLA 58H

MOVAM Timer1_con ; Timer1 source from EXT_CLK (H -> L transtion)
; Prescaler rate 1:1

MOVLA 40H

MOVAM Timer2_con ; Timer2 source from Crystal
; Prescaler rate 1:1

MOVLA 77H
MOVAM Timer1_pre ; In Timer1_con load data mode=1
; Timer1 count value = 77H

MOVLA 50H
MOVAM Timer2_pre ; In Timer2_con load data mode=1
; Timer2 count value = 50H

BSM Timer2_con,b7 ;
BSM Timer1_con,b7 ;

40 tenx technology,inc.
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Mnemonic Instruction Cycles Status OP-code
Operands Code (Advance) Affected
ADDAM M, m | (M)+(acc) — (M) 1 | c,Dc,z | 100101 1IMMM MMMM
ADDAM M, a | (M)+(acc) — (acc) 1 | c,Dc,z | 100101 OMMM MMMM
ANDAM M, m | (M) - (acc) — (M) 1 Z 10 0100 1MMM MMMM
ANDAM M, a | (M) - (acc) — (acc) 1 Z 10 0100 OMMM MMMM
ANDLA | Literal - (acc) — (acc) 1 Z 1110010 101 L1
BCM M, b0 Clear bit0 of (M) 1 None | 00 1100 OMMM MMMM
BCM M, b1 Clear bit1 of (M) 1 None | 00 1100 1MMM MMMM
BCM M, b2 Clear bit2 of (M) 1 None | 00 1101 OMMM MMMM
BCM M, b3 Clear bit3 of (M) 1 None | 00 1101 1MMM MMMM
BCM M, b4 Clear bit4 of (M) 1 None | 00 1110 OMMM MMMM
BCM M, b5 Clear bit5 of (M) 1 None | 00 1110 1MMM MMMM
BCM M, b6 Clear bit6 of (M) 1 None | 00 1111 OMMM MMMM
BCM M, b7 Clear bit7 of (M) 1 None | 00 1111 1MMM MMMM
BSM M, bo Set bit0 of (M) 1 None | 00 1000 OMMM MMMM
BSM M, b1 Set bit1 of (M) 1 None | 00 1000 1MMM MMMM
BSM M, b2 Set bit2 of (M) 1 None | 00 1001 OMMM MMMM
BSM M, b3 Set bit3 of (M) 1 None | 00 1001 1MMM MMMM
BSM M, b4 Set bit4 of (M) 1 None | 00 1010 OMMM MMMM
BSM M, b5 Set bit5 of (M) 1 None | 00 1010 1MMM MMMM
BSM M, b6 Set bit6 of (M) 1 None | 00 1011 OMMM MMMM
BSM M, b7 Set bit7 of (M) 1 None | 00 1011 1MMM MMMM
BTMSC M, bo | If b:fgx‘;fir(]';’guzcgérfkip (;ki;) None | 00 0100 OMMM MMMM
BTMSC M, b1 | b:fgx‘;fir(]';’guzcgérfkip (;ki;) None | 00 0100 1MMM MMMM
BTMSC M, b2 | b:fix‘;fir(]';’guzcgérfkip (;ki;) None |00 0101 OMMM MMMM
BTMSC M, b3 | b:gx‘zfir(]';’{zuzcgérfkip (;ki;) None | 00 0101 1MMM MMMM
BTMSC M, b4 | It b:gx‘zfir(]';’{zuzcgérfkip (;ki;) None | 00 0110 OMMM MMMM
41 tenx technology,inc.
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BTMSC M. b5 | TRito of (M)=0,skip | 1+ |\ 0 100 0110 1MMM MMMM
next instruction (skip)

BTMSC M. bg | TPitBof (M)=0,skip | 1+ |\ 0 1000111 OMMM MMMM
next instruction (skip)

BTMSC M, b7 | TRIt7 of (M)=0,skip | 1+ |\ 0 100 0111 1MMM MMMM
next instruction (skip)

BTMSS M, bo | TR0 Of (M) =1, skip | - 1+ 10| 00 0000 OMMM MMMM
next instruction (skip)

BTMSS M, b1 | TPitTof (M)=1,skip | 1+ 100 | 00 0000 1MMM MMMM
next instruction (skip)

BTMSS M, b2 | TPit2of (M)=1,skip | 1+ 10 | 00 0001 OMMM MMMM
next instruction (skip)

BTMSS M, b3 | TPit8of (M)=1,skip | 1+ 10 | 00 0001 1MMM MMMM
next instruction (skip)

BTMSS M, ba | TRit4Of (M)=1,skip | 1+ 10 100 0010 OMMM MMMM
next instruction (skip)

BTMSS M, b5 | TRt of (M)=1,skip | 1+ 1\ e 100 0010 1MMM MMMM
next instruction (skip)

BTMSS M, bg | T RitBOf (M)=1,skip | 1+ 1\ e 1000011 OMMM MMMM
next instruction (skip)

BTMSS M, b7 | TRIt7of (M)=1,skip | 1+ 1\ e 1000011 1MMM MMMM
next instruction (skip)

CALL | Call subroutine 2 None 1101401 111 T 111

CLRA Clear accumulator 1 Z 10 0001 0000 0000
CLRM M Clear memory M 1 Z 10 0001 1MMM MMMM
Clear watch-dog [ —

CLRWDT o stor 1 | TO,PD | 1000000000 0001
COMM M, m ~(M) — (M) 1 Z 10 0010 1MMM MMMM
COMM M. a ~(M) - (acc) 1 Z 10 0010 OMMM MMMM
DECM M, m Decrement M to M 1 Z 10 0110 TMMM MMMM
DECM M, a (M) =1 — (acc) 1 Z 10 0110 OMMM MMMM

pEcMSz M, m| M) =1 = (M), skipif | 1+ 1 e 1100111 1MMM MMMM
(M)=0 (skip)

DECMSZ M, a|M) =1~ (acc), skipif) 1+ 1\ o 1100111 OMMM MMMM
(M)=0 (skip)

GOTO | Goto branch 2 None | 111011 1111 1111

INCM M. m (M) + 1 > (M) 1 Z 10 1000 1MMM MMMM

INCM M. a (M) + 1 — (acc) 1 Z 10 1000 OMMM MMMM
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INCMSZ M, m| M+ 1= M) skipit | 1+ 1\ one [ 10 1001 MMM MMMM
M)=0 (skip)

INCMSZ M, a | M)+ 1 — (acc), skipifi 1+ o0 110 1001 OMMM MMMM
M)=0 (skip)

IODIR M Set i/o direction 1 None 10 0000 0000 OMMM
IORAM M, m | (M) ior (acc) — (M) 1 Z 10 1111 1MMM MMMM
IORAM M, a | (M) ior (acc) — (acc) 1 Z 10 1111 OMMM MMMM

IORLA | Literal ior (acc) —(acc) 1 Z 11001101111 1111

Call subroutine. O10111L 111 1111

LCALL I However, LCALL can 2 None

addressing 2K address
LGOTO | Go branch to any o None | O110LLL TLLL 1111
address
MOVAM m |Move dataformaccto| None | 10 0000 1MMM MMMM
memory
MOVLA | Move literal to 1 None | 1100011111 1111
accumulator
MOVM M, m (M) — (M) 1 Z 10 0011 1MMM MMMM
MOVM M, a (M) — (acc) 1 Z 10 0011 OMMM MMMM
NOP No operation 1 None 10 0000 0000 0000
RET Return 2 None 111111 0111 1111
Return and enable
RETI INTM 2 None 111111 1111 1111
Return and move
RETLAI literal to accumulator 2 None 111100 THEE 11T
RLMM, m | Rotate 'ietggl;om mto | C 10 1100 1MMM MMMM
RLMM,a | Rotate 'eiimm mto | C 10 1100 OMMM MMMM
RRMM, m |Rotate ”ﬁ;‘;l‘:f"m mto| C 10 1110 1MMM MMMM

RRM M, a | Rotate “gahg(fmm mto| c 10 1110 OMMM MMMM

SELECT Set select register 1 None 10 0000 0000 0010

SLEEP Enter S'n‘iiz ésa"'”g) 1 TO,PD | 10 0000 0000 0011
SUBAMM, m | (M)—(acc) — (M) 1 C,DC,Z | 10 1010 1MMM MMMM
SUBAM M, a | (M)—(acc) — (acc) 1 C,DC,Z | 10 1010 OMMM MMMM
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Swap data from m to

SWAPM M, m o None |10 1101 1MMM MMMM
SWAPM M, a | SWaP dataiérom mto None | 10 1101 OMMM MMMM
XORAM M, m | (M) xor (acc) — (M) z 101011 1MMM MMMM
XORAM M, a | (M) xor (acc) — (acc) z 101011 OMMM MMMM

XORLA | Literal xor (acc) — 7 11100011 11 1111

(acc)
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9.
9.1
Vss-0.3Vto Vss+5.5v. ... -50 to 125
...... Vss-0.3V to VDD+0.3V ... 0 to70
9.2
Test Conditi
Symbol Parameter est Lon |.|<.3ns Min.| Typ.| Max.| Unit
VDD Conditions
VDD | Operating Voltage | --- 2.2 5.5 V
Low Voltage Detector
VovT Detect Vol Config bit6.bit5=00
elect Vottage Low Voltage Detector
3V (Idd = 1.5uA) 2 \Vj
Config bit6.bit5=10
Vi | Input High Voltage | 5V I/O Port 2 vDD | V
ViL Input Low Voltage | 5V I/O Port 0.8 Vv
LVD disable, WDT 1
disable
Ipp1 Standby Current 5V LVD disable, WDT " uA
enable
I Input Leakage | g, Vin=VDD, VSS 1 uA
Current
Voh=4.5V 9
. 5V Voh=4V 17
I/O Port Driving —
loH Current Voh=3.5V 23 mA
3V Voh=2.5V 6.5
Voh=2V 10
Vol=0.5V 20
5V Vol=01V 35
loL I/O Port Sink Vol=1.5V 50
mA
Current Vol=0.5V 10
3V Vol=01V 20
Vol=1.5V 25
Set PortB input pin and 60
Pull_Hi Pin 5V Pull_Hi
Reumi Resister Set PortB input pin and 150 kQ
3V Pull_Hi

tenx technology,inc.
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9.3
Test Conditions
Symbol | Parameter VDD Conditions Min Typ. Max Unit
. System | 5V LP 32 200 Kbz
syst Clock 3V Crystal mode 32 200
f System 5V NT 0.2 10 Mhz
sys2 Clock 3V Crystal mode 0.2 10
f System 5V HS 10 20 Mhz
sys3 Clock 3V | Crystal mode
System 5V 10
Watchdog | 5V 16

Twat Timer 3V (Default value) 20 mS
Trent Re§reirtnI;|old g¥ (Default value) ;8 mS

9.4

94.1

TMS8PE10

XXX X X

[,

C: Commercial

18:18 Pin,14:14Pin

@ Green package; @) Pb-Free

» D:DIP, SD: Skinny DIP , S: SOP, SS: SSOP
p» Part number

46

tenx technology,inc.

Rev1.1 2005/01/12




- -

+iERER{SHEAE

tenx technology inc.

TM58PE10

9.4.2
(1) 18 Pin DIP (300 mil)

WrEr

IJL

e

kgl

-

1 HECATOW - I.. L - fr
w0H -3 T+ {D o
s ! \,
'y .
1 L
T T Tl T Tl T T T TR
II\'HI“ E=FH FAs "\"— LS S S
EANE BLETE
n Lo _:_
= - - I ——
J b 1 i e
: i F i . If | — ..|I I|
- L= . . " ]
i | "“"h.H .
Lol 2 =it ; ",
RATER § T W_mm_
1. COMFTNLBE] [RELETN] @ BOH ) %-ﬁ-_ +_T'_%
T PADGME el aaia CEU0E MDY FLAGS = = = =
o R, i} oW | T
A ALDESELE WIMD FLAGH OF PRITELSTS |52 — 1 i3 | a3k — 1 114 | LN
LHAS HOT DNEEID LEST, m M| B oy i1 | EEad iz |
4, PPEMA WETERAL X104 B aiw I | ek | aped | LM
& WITIE morn aePed LOE Teoass i E LE’ Eali *‘i‘f' E—:: —"u:—g—
H4 WL EE'__
T. I BTN E-PH WOEMT RS WD A8 g a1 ] L [k hiET |
¥ TE | — B8 | oowe | — | mam
n [T o} na (7 (-8 ) [-E. 7 a»ar
@ 31 Aew [Eenent 5 o —— e B s
LG L XE | — = oe | — =
ri CE = [FT] [(ET] — []
(2) 18 Pin SOP (300 mil)
Symbol MIN MAX
. o A 0.093 0.104
AHAAAAARAAA AT T o | oo
D 0.447 0.463
E 0.291 0.299
L H 0.394 0.419
LL| T L 0.016 0.050
S ©° o 8
O ~ UNIT:INCH

ELEELY:

P-DIF 18P LIN-3MOMIL

0.016typ | 0.050typ Note:
¢ 1JEDEC OUTLINEMS-013 AB
2DIMENSIONS'D" DOES NOT INCLUDE MOLD FLASH
PROTRUSIONS OR GATE BURRBIOL D FLASHPROTRUSIONS
AND GATE BURRS SHALL NOT EXCEEDSMmM(.006in)
PER SIDE
D 3DIMENSIONS'E' DOES NOT INCLUDE INTER.EAD FLASH
OR PROTRUSIONSINTERLEAD FLASH AND PROTRUSIONS
/ c SHALL NOT EXCEE25mm(.010in) PER SIDE
<
SEATING PLANE
=2
(] 0.004max |
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¥

(3) 14 Pin DIP (300 mil)

SYMBOLS| MIN | NOR | MAX
A = = 0.210
AL 0015 | — —
A2 012 | 013 | 015
D o D 0735 | 0750 | 0.775
< > _ E 0.300 BSC
— T EL 0245 | 0250 | 0.95
eI s o e e e L 0.I15 [ 0.130 | 0.150
) 033 | 03% | 0375
) — L [od 0 7 15
L
UNIT : INCH
o7 O o7 o o7 o7 | i NOTES
— 1.JEDEC OUTLINEMS-001 AA
/ | g ¥
< | <C
r v SEATING PLANE
HH w w H A 3.eB ISMEASURED AT THE LEAD TIPS
- | < WITH THE LEADS UNCONSTRAINED
0100t 4.POINTED OR ROUNDED LEAD TIPS ARE
0.018typ. s PREFERRED TO EASE INSERTION
0.060typ 5.DISTANCE BETWEEN LEADS
¢ INCLUDING DAM BAR PROTRUSIONS TO
BE.005 INCH MINNUM
6.DATUM PLANE H COINCIDENT WITH THE
BOTTON OF LEADWHERE LEAD EXITS
BODY.
(4) 14 Pin SOP (150 mil)
OO0 fAA0AA
P 1 INDENT T
w| ’?
! L (="
A L. =
o
iliBiRiNiRiNi )
2 CETAIL A
] .
ral P 0015045 i)
Lh -
— o o -‘-\.\1
il i i | e O W)
1 1 e (4 =i ety "
. #
| e bl =  a
e - ' DAL 8
L (o puge g
A, TE Bt MEP«E h#m
VD FUGH. TE B U5 AHD GATE BURFS oot PR P AR PREMEIG B BOHES
HEAL T GEED IR s W | uN [ ma | W
- L ) W | LW | 13 I&R | noss | &
FLEH. WEREAD FUSA SHALL MOT ENCFIT) : : L D01 %
gﬂ|m“lﬂ B0E a1 A1k = 1¥~] 1564 = =0
& DWENSON ' DOES MOT (HELUDE [MUBAR ] — | — | — | | —
PRITRSON, ALOWIEE DMaE R3CTRIGON G4l b 33 | @l [T 1in) | 068 | S0
st Bl E | WGF | G | fod | akt| b | Gk
] WATERAL [OMOTON . [HAEME
AT BE LOCHTED DH T-E DGR PDRS O) THE b A5 | AW | B4 || 0L5E | oW | oo
O, sl St BETWEEH POGTR SN AlD ki E 578 [ =] 12y | nas | 4z
AN 'u%'m!“‘i"'ﬂ o - 10 | AW | i | L | nis | ein
EAELFED. ¢ =l w [ — F-—]um |—
B g;‘iﬁﬂ HUEURoH FoLLOW sCOFPEARLE L A58 T 157 I | [uew | £05%
T. REFESEWCE DOCUMENT : JEDES SPEC W5-DI2 5 e D‘,m — ur“ SOP-14PIN-130MIL
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